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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a auto-precharge 
device for a semiconductor memory element which can 
perform stable precharge operation even when a 
frequency of an external clock signal is varied. 

SOLUTION: This device is provided with an 
auto-precharge signal generating section 20 generating 
an internal precharge instruction signal based on a 
received external control signal and generating an 
auto-precharge signal, a ras- precharge signal 
generating circuit section 30 receiving the signal and 
generating a ras-precharge signal, a delay section 
outputting a write-in recovery signal having a fixed 
delay time in accordance with the internal precharge 
instruction signal at the time of write-in or read-out 
operation, and a ras generating section 50 generating a 
ras signal without delaying in accordance with the 
external precharge instruction signal, and generating a 
ras signal after an elapsed fixed delay time in 
accordance with the ras precharge signal. 
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[0032] 05 A3tt/@5 BI&KUfe¥WtoC%yS 

^o^-hru^-^iati. (so) 

fc*49*ry**-y«*g*H»* (52) 
Tti. ^TCD«^a2Aat/ia2B{C^t3t^f*:^ 

* usbto*- u ^-^afc^T&s*-*: 

[0033] H5 AiCCTLfc^xryf-v-S^frfiSt 
f6«8Pg& (52)11 ^n-y^fi-f- (aK) #A*"£*t<" 
-^oaj*«-^&MS£$-fr5-f V*-9 ( 12 0 ) ■• 
(12 0) OJfc&ft^ 5X7*y^-*"- 

^fw&s-iff (30) 3&^aj*$^5xr uf-^-v 

(RAS_P0G) &t/?n>y;7«^ (aK) *<A*3 -iv 
ft. *ix£<0«-^£<5;t.-S>gSiy--h (Tl ) b^GM 
(Tl ) Offi*fI##A:ft$:hX5^2-£S9 
•y^-EISS (12 1. 122) i:, ^>yf-lHlf& ( I 2 1;' 
12 2) <7)liiJjm^&?,J}2tlX . -?-^aj^«#^KS£ 
Sti-fV^- ^ ( I 23) fc. ( I 23) 

cotii^fa-f-fc^V-T yT-ft-^ (PWUb) **A*$ixTlfe 
afi^ip-frSrffo^VHy-h (ND1 0) i:. 
y-h (ND10) (Ti&ljm^X-tsZtlX. *V>$tf3m 
mmM.^^h4>^~S' (12 4) i; . Sii^/Sgai 
L«^- (Wt_RDb) ^A^lSitT. -e<OJii^(l-^SrR|g 
^-fr-&-f (12 5) t „ 4 (124) 

COftjjiE^-RV^ V*-* (12 5) cOtB*«^*iA* 

snx. **i^<oa^*ei*eai>^-h (T2)t, 

(30) -cmU7X7 
y^^-^'d^- (RAS_PCG) (12 5) 

-h (T3) fcTWjRSflT^i. 
[0034] £TF> 7X%^a5 (50) co»f^^lJiBJt- 
(50) Sii^Wi. Sii^/ 
mtULm^ (Wt_RDb) ^Wl/^il, Zl-PCOg 
^y-b (T2, T3) Od-hfcmy-h (T3) 1><ffl 

frtiz. %<Dti#>, m2AiZ7ikvtz ! mtfcx* , jm?e> 
*>t. m&Lmfi&fizii, m^ymaLm^ (wt rd 

b) #0-1^1/ £3: 9, e^y-h (T2) 

zommy-b (T2) jWHsWiik. ^^ryf- 

^-^(l-^^gP (30) *^ttl*§^5X7'Jf^ 
-y/t^- (RASPACG) ^o-K;Pt^r-3Tt. ^n«y 
^(t-^: (aK) (7)©|ffll5r^fC^^'- h (Tl))ffl 



!(7) 001,-210077 (P2001-21T8 



frtlhtVftWfrZtCih. ?u>y? (CLK) t^IJli- 
(APCG) tfgffit^li^fc»:<7)^O.y^ft#lC|l^ 

coo35] memmnt. *mie>$&2<?>mm<7>B 

®ft*7f?t?4 S^m-ht*4. 06&tf07 fc: 

fmic^ry^-^'iSHi-fi-f- <apcg_flag> **a^ 

7t*fc^o.yi?{cH»!L. XSSQRIt 4tW=ry*+- 

fTofc&fc. gguSfSt S&fcry^r-^-iWt^fTO 

J. 

[0036] Lft^oT. •a^/SEai nsfrntcrtsu 

yUf"Y-S^4HM- (APCG FLAG) ifi*J]Zti&b* 

m^m^izamm 1 6 K»Mmzitxm^\}*'< 

V-m^ (WRb) £{i};fj3-tf:Stf)T. 33gL*:iwir?- 

>-£5l&-f S £ i: S . 
[0037] 

-3*MH1* (PCG) **A:fc$ft£i:. Slg£<<e<0£ 
Sry^-^#£1r3J:ofcfiJ£$*vC^S. - 
2u rt*7 , y*-*-5*fr*»9' (APCG_FLAG) *<A*$ 

[ 0 0 3 8 ] #3yP§<o#* U^^eSRBVI*. 



[Hi ] ^(otmizm&^mt^^vm^co^-bT 

[02 A ] #&0Jfo3& 1 <JMtttOJK»fc:fl56 a l ! #*^. i E 

ySH^*— Fry?-*— ^a«onis&is^<o5fe. * 

[02 B] *^Bj<7)^i<7)^<0^®^2.^f*:^^ 

[03 1 *mx?>mi ^^ic^sf^^t'j 
m^)*-hryf-A--i^a<oiw^-r^'f 

0t'£>S. 

[04 1 xmiom i <o§gffico?&^c$s¥^fM* y 

[05A] *^BS<om2<OHiSO^SStC^S¥#^ ; E: 

[05 b] *micon2<?mmco&Mfc&&zmfc**: 

-< W g8£5jrrEK0r&& . 

[06 ] 3fc^o^2<0lQfi^©k:«S^^ ; Ey 

[07 ] *mi<nt$2<rm/&<mm£&h¥mik)< ; £v 

[fl^WOH 
10 : -r-f Wgff 
1 2 : f&SHJS&gB 
1 4 : SISBS&gIS 

1 6 : &J]'< yyT& 

2 0 : Jf- hT-'J ^Tr—iSm^B&M 

3 0 : JXTVfr-fmnfttSiM 

4 0. 50: 5X$g£gB 

52 : ?*ry**-^fl»fis«HflWW 
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